Quantification of 5-methylcytosine in DNA by the chloroacetaldehyde reaction.
The study of changes in genome-wide levels of DNA methylation has become a key focus for understanding the epigenetic regulation of gene expression. Many procedures exist to study DNA methylation, falling into two categories: gene-specific and genome-wide. Genome-wide methylation analysis is best performed by DNA hydrolysis followed by HPLC; however, it requires access to an HPLC machine, which is not always available. Alternative procedures, such as the radioactive labeling of CpG sites using SssI DNA methyltransferase, have been developed to address this problem, but it can only monitor CpG methylation changes, and CpNpG methylation is not detected. Here, we present a method for the analysis of DNA methylation in any sequence context by fluorescent labeling. We present control analyses using synthetic oligonucleotides of known methylation levels and a comparison of genomic DNA from two transgenic tobacco lines known to differ in their methylation levels. The results indicate that hygromycin-induced hypermethylation acts equally on all classes of methylatable cytosine, perhaps indicating a common mechanism.